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Abstract 
International and national airport industry and all its relevant institutions have been adopting more holistic sustainability 
approaches. By doing so, they aim at achieving the full integration of economic viability, operational efficiency,  livability, 
natural resource conservation and social responsibility. All these bring to the stage a new concept: Environmental bioethics, - 
which asserts that ‘all other living species, ecosystems and the entire sphere should constitute focus of ethical concern’ and which 
therefore is ‘a naturalistic ethics’- creates a unique ethics branch as it transcends the short-term interests of the human beings and 
becomes a concept on which we build our values to ensure realization of ‘biopolitics’ for the sustainable airports. Therefore there 
will certainly be a need for structural, long-lasting and international ‘biopolitics’ that will be developed in line with 
“environmental bioethics”. Sustainable airports should set an example and be the leader within the transition of environmental 
bioethics of the region that they belong to. Therefore environmental education is not just environmental protection - but 
environmental bioethics education is essential to understand and tackle environmental problems of sustainable airports. The 
purpose of this paper is to describe environmental education in the context of environmental bioethics for the sustainable airports 
planning, construction and operational initiatives. 
© 2012 Published by Elsevier Ltd. 
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1. Introduction 
Airports are systems that are part of the today’s society and an integral part of the society’s demand for mobility 
(Knudsen, 2004, p. 36). Air traffic is a fast growing sector in the world. This causes problems regarding 
sustainability (Weersink, Meyers, Hatton, & Breejen, 2007, p. 2).Developing sustainable airports is the future of 
airport planning. Airports have an impact on the surrounding environments and the people who live in the area. 
Therefore, it is important for airports to be socially and environmentally responsible. Many airports have started to 
develop a sustainable environment (Ruble, 2011, p. 30). Efforts to minimize environmental impacts increasingly 
dominate aircraft design and the design, construction, and operation of airports (TRB, 2011, p. 1). Environmental 
education and awareness is very important indeed in airports. Questions to answer include: What kind of 
environmental sustainability training and environmental education should we do?  
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2. Purpose and Method 
This paper focuses on describing environmental education in the context of environmental bioethics for 
sustainable airport planning, construction and operational initiatives. Education trends relating to sustainable airport 
are described, as well as current and future trends at Turkish airports and other countries international airports. This 
paper also provides a case study, issues on education for sustainability (EfS) of Esen
(ESB) in Ankara, Turkey. In order to have a better understanding of the research concerning ducation for 
Sustainable Airports , literature reviewed. The review includes documents from aviation sector as well as various 
scholarly articles and books related to airport sustainability and also the ESB work 
documents during 2009-2011 periods. Also observation method was used for collecting current (2011) data in ESB. 
3. Literature Review; Sustainable Airports and Education for Sustainability(EfS) 
The most famous sustainability definition is the Brundtl and Commission definition in 1987: Development that 
meets the needs of the present without compromising the ability of future generations to meet their own needs. These needs 
usually are grouped in three broad categories: economic, social, and environmental(TRB, 2011, p. 46).Litman says 
that livability reflects sustainability impacts that directly affect people in a community, such as local economic 
development, affordability, public health and safety and local environmental impacts (Litman, 2011, p. 7). Shown in 
the Table 1 are sustainability goals. 
 
Table 1. Sustainability Goals 
 
Economic Social Environmental 
Economic productivity 
Local economic development 
Resource efficiency 
Affordability 
Operational efficiency 
Equity / Fairness 
Human safety, security and health 
Community development 
Cultural heritage preservation 
Climate change prevention and mitigation 
Air, noise and water pollution prevention 
Non-Renewable Resource Conservation 
Openspace preservation 
Biodiversity protection 
Good Governance and Planning 
Integrated, comprehensive and inclusive planning 
Efficient pricing 
Italics indicates livability objectives.Research:Litman, 2011, p. 3. 
 
As indicated in Table 1, Litman argue that they generally share the same objectives, but often with somewhat 
differing perspectives and priorities. For example, both justify efforts to reduce pollution, although sustainability 
often focuses on climate change emissions while livability focuses on local air and noise pollution (Litman, 2011, p. 
3). 
According to the Airport Practices 
. It also involves social 
progress that recognizes the needs of not only airport officials, but also the public and ensures maintenance of high 
and stable levels of economic growth and employment (ACRP, 2008). The Sustainable Aviation Guidance Alliance 
(SAGA) encourages each airport operator to determine its own definition of sustainability (SAGA 2009, p. 7).  
An important principle in sustainable development is that just technological innovation will not achieve 
sustainability. People need to be aware of their contribution to environmental problems and this requires education. 
Education must therefore be an important part of any policy aimed at sustainable development (Weersink, Meyers, 
Hatton, & Breejen, 2007, p. 47). Sustainable operation of an airport cannot be achieved without education. Though 
education and training have always been integral to effective airport operations its significance has certainly 
increased in recent years due to global competition for passenger, cargo and economic development (Quilty, 2003, 
p. 3). Outside forces such as airport users, tenants, customers, and government agencies exert additional demands 
requiring change and growth on the part of airport management and employees to meet those requirements. These 
demands require a more highly skilled and knowledgeable work force (Quilty, 2003, p. 3) as shown in Figure 1 
Sustainable operation of an airport. 
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Figure 1 Sustainable Operation of an Airport. Research: Knudsen, 2004, p.36. 
 
Education for Sustainability (EfS) is an evolving concept, as is sustainability. It involves incorporating key 
themes of sustainability such as poverty alleviation, human rights, equity, health and environmental protection 
into all education systems  formal, non-formal and informal (ARIES, 2007). Education for Sustainability (EfS) is a 
process that uses education to equip people with the skills necessary to be leaders and engagers in the change 
process towards sustainability (ARIES, 2007).The social responsibility defined as the responsibility towards both its 
passengers and its staff includes a continuous training and education of its employees (Knudsen, 2004, p. 33) and to 
raise public awareness and provide education programs. 
4. The components of environmental education for Sustainable Airport 
Airportshave social and environmental negative effects to society while providing significant contributions to 
, p. iii). Climate change drives two important parts of 
aviation sustainability: i) Reducing the greenhouse gases emitted by air transportation (often called mitigation), and 
ii) Dealing with the environmental changes being caused by global warming, such as sea level rise and higher 
temperatures (often called adaptation) (TRB, 2011, p. 47).Aviation environmental research needs and critical issues 
in aviation shown in Figure 2 (TRB, 2004, p. 3). 
 
 
Figure 2. Aviation Environmental Research Agenda Overview Map. Research: TRB, 2004, p. 3. 
 
Sustainability research and development is a way for airports to improve existing environmental, social and 
economic practices, and to discover new ones. Research and development can also benefit airports through the 
implementation of new technologies, processes and ideas (ACRP, 2008, p. 32). Sustainable policies established at an 
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airport can affect the quality of life for the future. Stressing sustainability in airport planning can make a major 
impact on the environment through airport operations and maintenance (Ruble, 2011, p. 1). Airports Council 
International (ACI) supports an integrated, environmentally compatible approach to airport capacity development, 
consisting of reduction of noise at source, strict land use planning controls around airports, aircraft/airport 
operational measures, as well as an efficient ground access and intermodal transportation complementarities, so as to 
help airports develop capacity and meet the growing demand (Knudsen, 2004, p. 25). 
ACRP released studies regarding trends in sustainability at airports. SAGA provides a database which outlines 
sustainable planning issues for airport officials. Many organizations in the aviation industry are addressing the issue 
of sustainability and are devising their own metrics and reporting systems. Best practices include the use of 
sustainable design standards such as the United State(U.S.)
and EnergyDesign (LEED) certification program for built facilities. The Global Reporting Initiative (GRI) 
disseminates globally applicable sustainability reporting guidelines for voluntary use by organizations reporting on 
their economic, social, and environmental conditions. International Organization for Standardization (ISO) 
14001:2004, which establishes the requirements for Environmental Management Systems (EMSs), is confirming a 
global standard for organizations wishing to operate in an environmentally sustainable manner. In addition, ISO 
26000, released in 2010, will provide additional guidance for social responsibility frameworks and metrics (TRB, 
2011, p. 49). Airports should adopt an environmental management system to enable a systematic approach to the 
management of environmental issues associated with their operation, development and decommissioning (Knudsen, 
2004, p. 25). In response to federal, state, or local mandates for implementing sustainable practices, airport 
managers are forming green teams to develop strategies for reducing the net impact of operations. Water 
conservation programs are getting increased attention as drought plagues many parts of the world. In some cases, 
those EMSs are evolving into sustainability management systems to track triple-bottom-line performance. U.S. 
Federal Aviation Authority (FAA) is embarking on a pilot program to fund sustainable master plans and stand-alone 
sustainability plans wit
planning process (TRB, 2011, p. 49). There are many different education and training methods in existence for 
airport personnel. Without an assessment, there is no simple way to decide which method is best in any one 
situation. Many airports strive to become ISO 9000 certified for their processes and procedures (Quilty, 2003, p. 12). 
The ability to achieve world class-environmental sustainable airport operations can occur only if airport personnel 
receive the proper (environmental) education and training to manage safe operations (for environment) and increase 
operating efficiency (Quilty, 2003, p. 3).  
The major hindrances for implementing airport environmental sustainability practices are funding, staffing and 
general education or training (Asinjo, 2011, p. 29). The components of environmental education are: i) Awareness 
and sensitivity to the environment and environmental challenges; ii) Knowledge and understanding of the 
environment and environmental challenges; iii) Attitudes of concern for the environment and motivation to improve 
or maintain environmental quality, iv) Skills to identify and help resolve environmental challenges, v) Participation 
in activities that lead to the resolution of environmental challenges (Lichtveld, 2010, p. 1242).The same components 
of environmental education and training help to provide the means by which an airport can optimize its operations.  
The education should be aimed at an European Union (EU) level to make people aware of the impact on the 
environment caused by flying and to show them what they can do to reduce this impact. The same goes for waste 
separation and energy use; people need to be equipped with knowledge of the effects of their actions and more 
importantly how they can better themselves (Weersink, Meyers, Hatton, & Breejen, 2007, p. 13). For this, education 
is essential in order to give people an understanding of the environmental impact of flying and to show them how 
they can improve their current behavior (Weersink, Meyers, Hatton, & Breejen, 2007, p. 13). 
5. Achieving airports environmental sustainability: the roles of environmental ethics and environmental 
bioethics education 
The fact is that we are faced with a magnitude of environmental problems. The resolve to address such issues 
cannot fall within a single discipline (Knapp van Bogaert D, 2010, p. 10). In Rio de Janeiro (1992), sustainable 
developmentwas defined as ng the quality of human life while living within the carrying capacity of 
. This definition has an impact on the economic, social and environmental development and 
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was later formally adopted worldwide (Shafii, Ali, & Othman, 2006, p. c.29).Seghezzo says that sustainability could 
 
 
 
Figure 3 The new five-dimensional sustainability triangle. Place: the three dimensions of space (x, y, and z); Permanence: the fourth dimension of 
time (t); Persons: the fifth, human dimension (i). More details in the text. Research:Seghezzo, 2009, p. 548. 
 
Seghezzo argue that; space, time, and human aspects are not independent from each other and interact in 
complex ways. The vertices of the new sustainability triangle are so closely linked to each other that it would not be 
easy to deal with them in a fragmented way, as is usually the case for economic, environmental, and social problems 
(Seghezzo, 2009). Rather than environmental education, environmental ethics education aimed at behavioural 
concerns must take the lead. Ethical education incorporating environmental concerns must be the core of such 
programs (UNESCO, 2008). Cobanoglu, 
down the avalanche of problems and prevent it from growing further resulted in a more frequent pronunciation of 
h ensures the 
 
Cobanoglu, 2010, p. 870) and Cobanoglu said that the concept of the right to live is valid for all living 
things throughout the world, and any actions that are in violation of this right can be considered against bioethical 
values p. 891). Bioethics is a multidisciplinary activity (Knapp van Bogaert D, 2010, 
p. 10). The emergence of 
biological universe at the heart of bioethics(Irvine, 2009, p. 415).  
emphasizing global 
bioethics but most tellingly linking it more directly with ecology and sustainability (Irvine, 2009, p. 415).In 
environmental bioethics , this is particularly evident in that the discipline involves knowledge beyond 
environmental ethics ; clinical medicine and health care, microbiology, ecology, climate and chemistry, as well as 
environmental law, are also involved. This means that we all need to learn to think differently (Knapp van Bogaert 
D, 2010, p. 10). It is, in fact, the conception of the human and non-human living being, considered as an individual 
or integrated group of living beings, which acts as the backdrop to the various perspectives of 
and thus justifies in a different way, the protection of biodiversity (Gensabella, 2009, p. 7). 
Environmental bioethics , in the way we conceive it, involves ethical reflection on the connectivity of all life 
systems (Knapp van Bogaert D, 2010, p. 9). Environmental bioethics  addresses ethical issues arising in the 
complex interactions between humans, health, healthcare systems, and the natural environment (Pierce, 2009). 
Environmental bioethics  provides the venue in which we can explore reasons and methods of understanding the 
impact of humans on our planet and provides us with a different way of exploring ethical responsibilities (Knapp 
van Bogaert D, 2010, p. 12). 
There are some airports that apply a more environmental ethical approach and include the environmental issues 
in their overall airport management model (Knudsen, 2004, p. 34). Despite efforts by many airports, there is not yet 
an accepted airport environmental sustainability ethics education program that benchmarks progress and provides a 
comparable basis for measurement of livability success. According to Oto and Cobanoglu, all these bring to the 
- 
- creates a 
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unique ethics branch as it transcends the short-term interests of the human beings and becomes a concept on which 
we build our values,  to ensure realization of biopolitics for the sustainable airports (Oto and Cobanoglu, 2011, p. 
138).Therefore there will certainly be a need for structural, long-
 2011,p. 138).  
6. Environmental bioethics education for Sustainable Airport Construction practices 
Sustainable construction is a way for the building industry to move towards achieving sustainable development, 
taking into account environmental, socioeconomic and cultural issues (Shafii, Ali, & Othman, 2006, p. 
C.29).According to ACRP, sustainable construction practices are those practices that have sustainability benefits 
during the construction phase of a project, including those benefits that may result from decisions made during the 
planning or design phases of a project (ACRP, 2011, p. 3). Sustainable airport construction practices based on; 
i.Reducing energy consumption; ii. Reducing impacts to water and air quality, minimizing waste, reducing 
pollution, and/or minimizing other environmental impacts; iii .Improving construction operations; iv. Improving 
construction safety; v. Reducing construction impacts on airport operations; vi. Benefiting surrounding 
communities; and vii .Reducing costs associated with construction (ACRP, 2011, p. 2).The lack of awareness, 
training and education and ineffective procurement systems are among the major barriers for sustainable 
construction (Shafii, Ali, & Othman, 2006, p. C.29).Due to lack of training and education in sustainable design and 
construction, many important stakeholders are not even aware of the concept of sustainable building and so they are 
naturally resistant to change. Hence the greatest barrier is the lack of understanding of the need for sustainable 
design (Shafii, Ali, & Othman, 2006, p. C.41).Sustainability takes time to learn and design. Clearly the architecture 
and design curriculums in existing schools and construction education are not sufficient to prepare future architects 
and engineers to understand such roles and responsibilities. Education is seen as an important tool in promoting 
sustainable development and improving the capacity of the people to address environment and development issues. 
This will increase the awareness levels of both among the actors in the entire construction process, as well as the 
general public(Shafii, Ali, & Othman, 2006, p. C.41-42).Sustainability and ethics are taught in different forms in 
engineering education. No assessment has been made in the literature of the rationale for teaching them within a 
common decision-making framework (Zein, Airey, & Bowden, 2007).While many environmental sustainability 
issues carry a strong ethical dimension, some issues in engineering practice (bidding process, personnel 
management, construction safety) are essentially ethical problems with no obvious environmental sustainability 
dimension (Zein, Airey, & Bowden, 2007).Buildings, infrastructure and the environment are part of our living 
environment, thus affecting our living conditions, social well-being and health (Shafii, Ali, & Othman, 2006, p. C-
29). Environmental bioethics, in the way we conceive it, involves ethical reflection on the connectivity of all life 
systems (Knapp van Bogaert D, 2010).Therefore environmental bioethics education is necessary into all education 
systems  formal, non-formal and informal for the sustainable airports planning, construction and operational 
initiatives. 
7. Airport Sustainability and Education for Sustainability in Turkish Airports, Case Study: Ankara 
 (ESB) and Findings 
Management of Turkish airports and mission of regulation and control of Turkish airspace are performed by 
General Directorate of State Airports Authority (DHMI) (Oto, et al., 2010). Operation of major airport terminal 
buildings by Build Operate Transfer (BOT) model is implemented in Turkey. Airport sustainability concept in 
Turkey is relatively new and BOT model has played an important role in contributing to its development. Airport 
operators generally act with an understanding of corporate social responsibility not only in the areas of arts, 
education and environment, but also they contribute to the sector related development processes in Turkey and 
circulate this knowledge and experience to their operations abroad. This is a rather important step since these efforts 
are not only helping to promote the industry but also helping to improve the cooperation between the private sector 
and governments (TAV AIRPORTS, 2011).Current sustainability trends at Turkish airports include the Green 
Airport Project by Ministry of Transport, Maritime Affairs and Commu  Directorate General of Civil 
Aviation (DGCA) and the Green Airport Manual (Oto and Cobanoglu, 2011, p. 131). In private sector, In 2011, first 
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airports in accordance with the globally accepted Global Reporting Initiative (GRI) Sustainability Reporting 
Guideline (G3.1) C level requirements and the GRI Airport Operators Sector Supplement (AOSS) and a major 
 that will cover all 
aspects of sustainability, including the environment and the economy as well as ethics, transparency and employee 
relations. The need to integrate sustainability into daily operations and decision-making processes will be strongly 
emphasized throughout the training program (TAV AIRPORTS, 2011).Airport operators works in partnership with 
Turkish Universities in the areas of program development, internships, employment and teaching (TAV 
AIRPORTS, 2011, p. 56). In some airports in Turkey, the terminals have a culture and art gallery to promote 
traditional art and providing support for education. 
ESB stands as the gateway of Central Turkey to the world and 
protocol and diplomacy gateway.ESB operators conduct their operations in compliance with environmental 
legislation, directives and guidelines of international aviation organizations such as the International Civil Airports 
Association (ICAO), European Civil Aviation Conference (ECAC), European Organization for the Safety of Air 
Navigation (EUROCONTROL) and International Air Transport Association (IATA). Environmental reports and 
environmental management plans are prepared during both the construction and operation phases of terminals and 
comply with updated environmental management plans. The DGCA
that focuses on sustainable airport planning and creates a guideline for Turkish airports to follow. ESB is a 
forerunner in sustainable airports in Turkey. ESB Green Airport Project has been an essential aspect in the future of 
-  initiated in 
2009 by DGCA to ensure that the entities that provide services to passengers with special needs at the airports 
(airport operator, terminal operator, airline companies and ground handling services companies) take the necessary 
measures to ensure that these passengers do not suffer from unnecessary hardship, that all possible comfort is 
provided to them through the services (Oto and Cobanoglu, 2011, p. 131).Table 2 shows ESB Survey respondents 
from Continental Europe, Asia, United Kingdom (U.K.), Canada, U.S. Airports and ESB who provided information 
on environmental, social and economic practices at their airport. 
 
Table 2. ESB Survey respondents from Continental Europe, Asia, U.K., Canada ,U.S.Airports and ESB who provided information on 
environmental, social and economic practices at their airport. 
 
Practices at Airport 
Continental Europe, 
Asia, U.K., Canada, 
U.S. Airports 
Turkey 
ESB 
Environmental Social Economic   
Measuring and Monitoring Public Awareness and Education Hiring and Purchasing X X 
Water Conservation Stakeholder Relationships Community Contributions X X 
Water Quality Employee Practices and Procedures Quantifying Sustainability X X 
Climate Change Sustainable Transportation Contribution to Research and Development X X 
Air Quality Alleviating Road Congestion Incentivizing Sustainable Behavior X X 
Land Use Accessibility  X X 
Biodiversity Local Identity Culture and Heritage  X X 
Materials Indoor Environmental Quality  X X 
Waste Employee Well-being  X X 
Noise and Aesthetics Passenger Well-being  X X 
Energy   X X 
Green Buildings   X X 
Researches: this table was prepared according to(ACRP Synthesis 10, 2008,  , ESB 2009 Sustainability survey data and 2011 
current data from the observation of ESB. 
 
The airport terminal was awarded with the prestigious ACI EUROPE Best Airport Award in 5-10 million 
passengers category in 2009. ESB were accredited under the ACI ACA Program. This proactive approach 
nmental policy and overall emphasis on environmental 
protection (TAV AIRPORTS, 2011).  
ESB Airport was certificated Turkish Standard (TS) EN ISO 9001: 2008 and the terminal operator of was 
certificated (ISO 9001) in 2008. By adopting the best environmental practices, ESB DHMI Authority and terminal 
operator strives to strike a balance between the growing demand for air travel at the airport and utilizing natural 
resources efficiently (TAV AIRPORTS, 2011). Occupational Health and Safety (OHS) training programs, waste 
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management and the environment, working at high altitude training are developed and implemented for employees. 
As shown in Table 3. Proportion of respondents from ESB(Turkey), U.S., Continental Europe, Asia, United 
Kingdom and Canada Airports identifying environmental monitoring or measuring systems at their airports. 
 
Table 3. Proportion of respondents from ESB(Turkey),U.S., Continental Europe, Asia, United Kingdom and Canada Airports identifying 
environmental monitoringor measuring systems at their airports 
 
Systems At Their Airport ESB(Turkey) U.S. Large 
Hub (9) 
Continental 
Europe (5) 
Asia U.K. Canada 
EMS ISO14001  DHMI ESB (TS EN ISO 14001 certificated EMS, 
integrated with BPMSystem TS EN ISO 9001: 2008 
and OHAS TS 18001) 
%22 %100 %0 %0 %50 
EMS non certificated TAV ESB (EMS non certificated, GRI, ACI ACA 
Program) 
%44 %0 %10 %10 %100 
Researches: this table was prepared according to ACRP, 2008, p. 19 and current data from the observation of ESB. 
 
At ESB training courses were held for all employees who serve passengers with special needs. In Turkey, the 
airport industry is moving towards more holistic sustainability approaches in order to ensure the full integrity of 
economic viability, operational efficiency, livability, natural resource conservation and social responsibility. Airport 
sustainability has a multi-discipliner structure so Turkish airport planers have to be educated as its structure. 
Sustainable airport construction practices explores a set of best practices, methods, procedures, and materials that if 
implemented during construction may have a sustainable, positive economic, operational, environmental, or social 
effects (ACRP, 2011, p. v). The resolve to address such issues cannot fall within a single discipline. Environmental 
bioethics is a multidisciplinary activity. Environmental bioethics education is necessary for the sustainable airports 
planning, construction and operational initiatives in Turkey. 
8. Conclusion 
The technologies developed will not be the only means to address environmental factors stemming from airport 
constructions and operations. The sustainability policies that are determined in the airports affect the life quality of 
next generations. Therefore there will certainly be a need for structural, long-
Sustainable airports should set an example and be the 
leader within the transition of environmental ethics of the region that they belong to. Parallel to this, international 
and national airport industry and all its relevant institutions have been adopting more holistic sustainability 
approaches. By doing so, they aim at achieving the full integration of economic viability, operational efficiency, 
livability, natural resource conservation and social responsibility. All these bring to the stage a new concept: 
nvironmental bioethics , - ire sphere should 
- creates a unique ethics branch as it 
transcends the short-term interests of the human beings and becomes a concept on which we build our values,  to 
ensure realization of biopolitics for the  sustainable airports. For achieving airports  sustainability, education for 
sustainability (EfS) as an evolving concept involves incorporating key themes of sustainability- such as poverty 
alleviation, human rights, equity, health and environmental protection - into all education systems- formal and 
informal. Sustainable airport is achieved through sustainable education and training of employees, customers, 
stakeholders and the public. Environmental education for airports is not just environmental protection but 
environmental bioethics education is also essential to understand and tackle environmental problems of airports. 
Airport operators will need to ensure that education of sustainable programs reflect the importance of an 
environmental bioethics for living sustainably. And this is why, to ensure the realization of sustainable airport and 
its goals in the Turkish airports, it is necessary that we develop and put into pract ti
-making and planning 
to construction and operating initiatives of the airports, in a holistic approach. Environmental bioethics education is 
necessary for the sustainable airports planning, construction and operational initiatives in Turkey. 
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